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an opportunity of seeing the latest forms of the instruments in 
Japan. 

No one knows better than Prof. Milne that the horizontal 
pendulum seismograph is not obsolete. He adopted it himself 
soon after I introduced it, and he has used it freely in his own 
investigations. His letter will be understood to mean that 
since I left Japan in 1883 there has been a new departure in 
seismometric methods which has made my apparatus fall out of 
date. There has been nothing of the kind. Can Mr. Milne 
point to any methods involving novel features of importance, 
and say what their novel features are ? It would be odd for 
instruments to become obsolete when they answer their purpose 
very well, and when there is nothing better to take their place. 

J. A. Ewing 

University College, Dundee, November 13 


Ozone Papers in Towns 

I take the opportunity of mentioning that I have experi¬ 
mented with Moffatt’s ozone papers in London for the past 
month, and find that on exposing the papers already previously 
coloured they all become bleached to their original white. They 
were previously exposed to the air at Brighton and Hastings, on 
the sea-coast, and were then coloured, and afterwards preserved 
closely shut up for trial in the mephitic air of towns. 

Some more stained papers were also received from Cheltenham, 
which also became blanched on open-air exposure in London, 
though as highly stained as 8 degrees. They were not washed 
by rain, but kept dry in the usual cage in the open air and out 
of the sun; and they were of various shades of colour, from 
2 to 8, as already marked on them. I should like to know or 
ask for opinion as to the chemical changes that had taken place, 
and if these had been due to an antozone causing a recomposition 
of the ingredients (starch and iodide potassium) to their original 
constitution. It may be likely, therefore, that in Moffatt’s 
papers, coloured previously, we may have the means of testing 
the impure condition of the air of any locality by exposing them 
in it for a few hours. 

Other papers had already been prepared for testing the 
sulphurous impregnation of the town air, as by compounds 
of lead, tin, &c. ; but, though they became stained in the 
laboratory, yet they failed on trial in the open air. As to 
the influence of the wind, the quickest effect seemed to be pro¬ 
duced by easterly winds, while those from the south-westerly 
direction were slower in action on the papers ; but this, I think, 
may be merely due to the air from the east in London blowing 
first over a greater expanse of city, carrying with it adulterating 
emanations. W. J, Black 

London, November 


The Similarities in the Physical Geography of the 
Great Oceans 

In the abstract of my paper read at the Royal Geographical 
Society on the 8th inst., which was published in Nature of 
Nov. 1 1, there is a statement (p. 34) that the weight of the column 
of water between 20 fathoms and 70 fathoms from the surface 
under the westerly equatorial current is only 88 per cent, of the 
weight of the same column under the easterly counter equatorial 
current. I regret that a serious arithmetical error occurs in the 
calculations on which this statement was founded. There is no 
such considerable difference of weight in the two columns of 
water. J. y. BUCHANAN 

Edinburgh, November 22 


Lung Sick 

Dr. E. J. Dungate, with compliments to the Editor of 
Nature, begs to inclose him a letter which he has just received 
from Prof. Smets, of Hasselt. It refers to the letter on “lung 
sick,” which appeared in Nature for November 11 (p. 29), and 
contains most important evidence on the subject. Dr. Dungate 
is sure, from the genial tone of the letter, that the Editor of 
Nature is at liberty to publish it, if he desires. 

6, Marchmont Road, Edinburgh, November 17 

Hasselt {Belgique), le 14 Novemhre, 1886 

Monsieur Dungate, —J’ai lu votre demande dans la 
Nature du 11 Novembre. 

L’inoculation preventive de la pleuropneumonie exsudative 
a commence a Hasselt, et la methode, suivie deji chez les 


Zoulous, a ete preconisee, en premier lieu, par un medecin de 
Hasselt, M. le Dr. Willems. Je vous communiquerai, avec 
plaisir, ses travaux si vous les desirez. 

On a essaye, a diverses reprises, a Hasselt, les inoculations au 
fanon, a la poitrine, etc. ; elles ont eu des consequences mortelles. 

Je crois que cette pratique permettait au microbe d’envahir 
rapidement les poumons, et d’etouffer le bceuf. Mais quand on 
pratique 1’inoeulation a la queue, le microbe a passe par les 
divers stades de son existence, et est deja a son declin avant 
d’arriver au poumon. II est possible aussi que le microbe, que 
je crois fortement aerobie, a ete attenue dans sa virulence par 
suite de son passage dans des organes ou l’oxygene est plus 
rare 

Plusieurs fois, neanmoins, l’inoculalion est encore mortelle, en 
moyenne I cas sur 100 inoculations a Hasselt. 

La perte de la queue est due, a mon avis, a ce que 1’on fait 
usage d’un virus impur, obtenu empiriquement, sans culture. 
La gangrene, qui emporte une partie de la queue, peut etre 
causee par un autre organisme inocule simultanement avec le 
microbe de la maladie. Car, parfois, plusieurs betes inoculees 
en meme demps, avec le meme virus, ne perdent pas la partie 
inferieure de la queue, tandis que d’autres fois cet accident est 
frequent. On previent partiellement cet accident en faisant des 
incisions longitudinales dans l’engorgement qui se produit. 

Agrees, Monsieur Dungate, 1’expression de ma consideration 
distinguee et de mon entier devouement. 

Dr. Gerard Smets, 
Professeur a Hasselt (Belgique) 


Meteor 

Passing along Kensington Gore yesterday at 7.20 p.m., I 
saw the finest meteor I have ever seen in my life. It descended 
from near the zenith perpendicularly through the constellation 
of the Great Bear. It was much larger than any planet. About 
half-way on its downward course it gave out a second meteor of 
a red colour, being itself of a pale yellow. The atmosphere 
was rather foggy at the time, but I could see the stars through 
the mist. It was, no doubt, the same meteor as is mentioned 
in to-day’s Times as having been seen at Reading. 

P. L. Sclater 

3, Hanover Square, London, W., November 18 


The Origin of Species 

Mr. Catchpool, writing in Nature (vol. xxxiv. p. 617) 
on this subject, says :—“ If B is separated from A by 
being nearly infertile, and C from B in the same way, C 
is likely to be still more infertile with A.” This is quite a 
mistake. Suppose B to be the cat species, and A and C two 
varieties of dogs; A and C are quite fertile with each other, 
and infertile with B. 

It is certain that mutual infertility is not caused by mere 
visible unlikeness. The horse and the ass, which do not pro¬ 
duce fertile offspring, are much less visibly unlike than many 
of the varieties of dogs or of pigeons, which are mutually quite 
fertile. 

May not mutual infertility be a result of long-continued 
separation, quite independently of any unlikeness arising? I 
do not know whether this conjecture is supported by any obser¬ 
vations on the mutual relations of kindred species or varieties in 
lands separated by oceans. Joseph John Murphy 

Belfast, November 8 


Mr. Murphy has mistaken my meaning, which I will try to 
make clear by an example. Suppose one brood of an ancient 
species of Gallinse to have exhibited, as a sport, a partial infer¬ 
tility with the rest of the species, while the birds composing the 
brood remained abundantly fertile among themselves. Suppose 
the main body of that species to have become, by natural selec¬ 
tion, our pheasants, while the isolated brood became the 
ancestors of our grouse. Suppose one brood of these grouse to 
have become partially infertile with the main body of grouse, 
and to have been the ancestors of our red grouse, while the main 
body of the grouse became, by natural selection, our black 
grouse. If, as I believe, variation does not produce or increase 
infertility, the black grouse will still be only partially infertile 
with the pheasant, and the red only partially infertile with the 
black grouse ; but it seems probable, frimd facie, that the 
second spontaneous infertility would remove the red grouse 
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farther from the pheasant, so that these would be quite infertile. 
But this is merely argument from analogy ; there is no evidence 
of the result of such superposed “sports,” and retrogression to 
greater fertility seems possible. 

This instance is not a good one, because the observed partial 
infertility (i.e. only occasional fertility) between pheasant and 
black grouse may be due to dislike, not partial impotence. But 
I doubt whether distaste for pairing and impotence when paired 
are often quite dissociated. 

Mr. Murphy asks, as I asked in these pages in 1884, and others 
have asked since, for one simple fact which would be decisive. 
Is it, or is it not, the fact that allied species which are confined 
each to a particular island, prove, when brought together, far 
less frequently infertile than species, equally dissimilar, which 
had lived in the same district, might be expected to prove. On 
the answer to this question depends, as far as I can see, the fate 
of the theory of physiological selection. Can no one answer it ? 

Edmund Catchpool 


THE CORAL REEFS OF THE SOLOMON 
ISLANDS * 1 

of a collection of nearly seventy corals which I 
^ made in these islands, nearly a quarter are new or 
undescribed ; and from this fact, as I am informed by 
Mr. S. Ridley, it may be inferred that there is yet much 
to be learned of the corals of this region. After describ¬ 
ing in my paper the characters of a typical reef, I pro¬ 
ceeded to refer to the complex relations that exist between 
the multitudes of creatures that frequent coral reefs. The 
protective colouring of the small crabs that live among 
the branching corals often attracted my attention. I re¬ 
call, in particular, the instance of a small crab that finds 
its home among the branches of a Pocillopora. The light 
purple colour of its carapace corresponds with the hue of 
the coral at the base of the branches, where it lives ; 
whilst the light red colour of the big claws, as they are 
held up in their usual attitude, similarly imitates the 
colour of the branches. To make the guise more com¬ 
plete, both carapace and claws possess rude hexagonal 
markings, which correspond exactly in size and appear¬ 
ance with the polyp-cells of the coral. Another species 
of crab, that climbs about the blue-tipped branches of a 
Madrepora , has the points of its pincer-claws similarly 
coloured. It is interesting to note that these two crabs 
are adapted to live each on its own species of coral. Had 
I caused them to exchange their homes, their borrowed 
hues and markings would have at once made them con¬ 
spicuous objects for their enemies. 

I paid especial attention to the inter-tidal exposure of 
living corals, and was much surprised at the number of 
species which are bared by the ebbing tide. Of all 
the corals in these islands, those belonging to the genus 
Caeloria seem to be the hardiest in this respect. In the 
paper I have described my observations with some detail. 

Coral Reefs and Shoals. —The earliest condition of the 
coral reefs in this group is to be found in that of the 
numerous detached submerged reefs or shoals which lie 
below the limit of the constructive power of the breakers, 
having been arrested in their upward growth at depths 
varying between 5 and 10 fathoms according to the 
exposed or protected character of their situation. This 
remarkable fact of the arrest of the upward growth of the 
coral at these depths was utilised by Lieut.-Commander 
Oldham whilst surveying these submerged reefs in 
H.M.S. Lark. If a shoal was not marked at the surface 
by a reef-flat or by an islet, we could sail over it with 
perfect safety. The broken water of the tide-rip that 
indicated these shoals was no source of danger for a 
vessel of light draught. In my paper I have given evi¬ 
dence to prove that a shoal which was found by Bougain¬ 
ville in 1768 to be covered by 5 fathoms, remains in the 

1 Abstract of a Paper by H. B. Guppy, M.B., late Surgeon H.M.S. Lark. 
Communicated by l)r. John Murray to the Royal Society of Edinburgh on 
July 5,1886. 


same condition at the present day. The number of coral 
shoals possessing these characters led me to the con¬ 
clusion that isolated submerged reefs are unable without 
the assistance of a movement of elevation to raise them¬ 
selves to within the constructive power of the breakers. 
When they have reached their upward limit, they extend 
laterally, forming ultimately flat-topped shoals. It may 
appear bold to suggest that atolls and barrier-reefs owe 
their appearance at the surface to a movement of eleva¬ 
tion ; but we know that in the regions occupied by the 
atolls of the Low Archipelago, of the Fiji Islands, and of 
the Pelew Group, the last movement experienced has 
been one of elevation; whilst the observations of Mr. 
Beete Jukes on the Australian Barrier-Reef go to show 
that, if there has been a recent change of level in that 
region, it was one of the same nature. In the atoll of 
Oima in the Solomon Group I found evidence of an 
anterior elevation. 

In my paper I proceeded to describe at some length 
the reefs that have reached the surface. In this abstract, 
however, I can only refer to the fact that all the three 
classes of reefs are to be found in this group ; the atolls, 
I should add, being comparatively few in number and of 
small size. 

The Formation of Atolls. —My observations go to 
show that atolls of small size (a mile or two across) do 
not assume their characteristic form until they have 
reached the surface. After upheaval has brought a sub¬ 
merged coral shoal within the constructive power of the 
breakers, it soon appears at the surface as an isolated 
patch of reef. Extensions or wings grow out on either 
side, and, guided by the prevailing currents (in the manner 
described by Semper), they ultimately form the common 
horse-shoe reef, which presents its convexity against the 
currents. Large atolls evidently begin to assume their 
characteristic shape below the surface as described by 
Murray and A. Agassiz, 

The Formation of Barrier-Reefs. —The facts on which 
my conclusions have been based were obtained by the 
examination of the weather slopes of reefs. For the 
first 70 or 80 yards from the weather edge of a reef 
there is a gradual slope, largely bare of living coral, to a 
depth of 4 or 5 fathoms. There is then a rapid descent 
to a depth varying between 12 and 18 fathoms. It is this 
declivity that constitutes the growing edge of the reef, 
and the sand and gravel produced by the constant action 
of the breakers collect at its foot. When the submarine 
slope is more than 10“ or 12 0 , as is usually the case, the 
sand and gravel extend far beyond the depths in which 
reef-corals thrive ; but when the slope is gradual, i.e. less 
than 5 0 , the lower margin of this band of detritus lies 
within the reef-coral zone, and in consequence a line of 
barrier-reef is ultimately formed beyond this band with a 
deep-water channel inside (vide diagram). Should the 
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Barrier-reef of Choiseul Bay (drawn on a true scale to the ioo-fathom line. 
a — incipient barner-reef (size purposely exaggerated); b = belt of sand 
and gravel. 


area be undergoing elevation, a succession of concentric 
lines of barrier-reefs will originate, line after line being 
advanced as fresh portions of the sea bottom are brought 
towards the surface, each line growing upward along the 
lower margin of the band of detritus derived from the line 
of reef inside it. In such a manner have the Shortland 
Islands been produced. When I arrived at the above con¬ 
clusion I was not aware that substantially the same 
explanation had been advanced thirty years before by 
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